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\s=b\Twenty-two coffee drinkers (three to seven cups per day)
underwent repeated double-blind trials to test for caffeine
self-administration, withdrawal, and adverse effects. Each
trial consisted first of a randomized crossover period of
1 day of decaffeinated coffee and 1 day of caffeinated coffee
(100 mg) to assess withdrawal and adverse effects of caf-
feine. Next, subjects were given 2 days of concurrent access
to the two coffees. The relative use of the two coffees was
used to assess caffeine self-administration. Reliable caffeine
self-administration occurred in three of 10 subjects in study
1 and seven of 12 subjects in study 2. Withdrawal symptoms
were headaches, drowsiness, and fatigue. The major adverse
effect from self-administration was tremulousness. The oc-
currence of headaches on substitution of decaffeinated cof-
fee prospectively predicted subsequent self-administration
of caffeine. These results indicate that some coffee drinkers
exhibit signs of a caffeine dependence, ie, they self-
administer coffee for the effects of caffeine, have with-
drawal symptoms on cessation, and experience adverse ef-
fects.

(Arch Gen Psychiatry. 1991;48:611-617)

Caffeine is the most widely used psychoactive drug in the
world. For example, 89% of North American adults use

eithercoffee or tea daily.1 Whether some individuals develop
a dependence on caffeine is widely debated.1"4 Three of the
more common criteria for dependence are (1) the substance
is being used for pharmacologie effects (ie, its use is a form
of drug self-administration), (2) a withdrawal syndrome oc¬
curs on cessation of the substance, and (3) substance use is
harmful.5"7

Caffeine self-administration has not been consistently
demonstrated in nonhumans.4 In humans, early studies

suggested that caffeine content influences coffee
consumption.8"10 Three more recent and better-designed
studies tested caffeine self-administration with the use of
choice paradigms. In these studies, subjects first sampledcaffeinated and decaffeinated coffees11 or capsules12, in
a double-blind manner and then made choices of which
coffee or capsule to use. In each study, several subjects
repeatedly chose the coffee or capsule containing caffeine
across several tests.

Caffeine withdrawal in nonhumans decreases locomo¬
tor activity,3 but whether caffeine withdrawal affects phys¬
iologic, hormonal, biochemical, or other behavioral pro¬
cesses in nonhumans has not been systematically tested.
In humans, abstinence from caffeine produces headache,
fatigue, drowsiness, and decreased performance.3,14These symptoms occur during blind substitution of de¬
caffeinated coffee and are reversed by administration of
caffeine alone.11,15"17 Whether such withdrawal is impor¬
tant for caffeine self-administration is unclear.11,18

Adverse effects of caffeine have been well docu¬
mented.14 Symptoms of caffeine intoxication in DSM-III-R
are restlessness, nervousness, excitement, insomnia,
flushed face, diuresis, gastrointestinal tract disturbance,
muscle twitching, rambling flow of thought or speech,
tachycardia or cardiac arrhythmia, periods of inexhaust¬
ibility, and psychomotor agitation. These symptoms can
mimic or aggravate psychiatric19"21 and medical22 condi¬
tions. Whether these symptoms limit caffeine self-
administration has not been tested.

The present two studies were done to examine more

clearly and systematically caffeine self-administration,
withdrawal, and adverse effects among coffee drinkers.
We believed this was necessary because the results of pre¬
vious studies are limited by their sample characteristics
(eg, heavy coffee drinkers or those with present or past
psychiatric or drug abuse disorders), designs (eg, lack of
evidence of within-subject reliability of withdrawal or ad¬
verse effects), and measures (eg, use of single choices to
infer caffeine self-administration).

SUBJECTS AND METHODS
The methods of studies 1 and 2 were identical except for the

packets used to deliver the coffees, as explained below. For brev¬
ity, some detailed descriptions of the methods and results have
been omitted. These are available from us on request.
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Subjects
Eleven subjects in study 1 and 14 in study 2 were recruited via

newspaper advertisements. Inclusion criteria were (1) self-
reported drinking of three to seven cups of caffeinated coffee per
day, (2) reported use of coffee for the effects of caffeine, (3) no
use of decaffeinated coffee, (4) use of less than 100 mg/d of caf¬
feine from noncoffee sources, (5) no history of alcohol or drug
abuse and use of one or less alcoholic drink per weekday, (6) not
trying to stop or reduce caffeine, alcohol, or tobacco use and not
on a diet, (7) no present use of prescription or over-the-counter
psychoactive medications, (8) no significant psychiatric or med¬
ical problem, (9) no medical contraindication to coffee use,22 and
(10) not pregnant, planning to become pregnant, or breast¬
feeding.

One subject in study 1 and one in study 2 did not complete at
least 1 week of testing due to schedule conflicts. Another subject
in study 2 was dropped during the 1st week due to sporadic illicit
drug use. The remaining 22 subjects were mostly women (20 of
22) and ranged from 19 to 61 years old (Table 1). The mean cups
of coffee per day, 5.9 and 4.8 for studies 1 and 2, are at the 78th
and 73rd percentiles of coffee use among US adult coffee drinkers
(calculated from Table 4 of Schreiber et al23).

Coffees
The coffees used in the experiment were 2 g of instant decaf¬

feinated coffee (Sanka) alone (3 mg of caffeine) or 2 g of instant
decaffeinated coffee (Sanka) plus 100 mg of anhydrous caffeine.
Lactose (50 mg) was added to each coffee to mask the bitter taste
and so that a white powder would appear in each coffee.

We tested the blindness of our coffees by the standard triangletest.24 Subjects could not discriminate coffees by taste. However,
in study 1, six of the 10 subjects identified the coffees on the basis
of visual inspection of the packets. Although not statistically sig¬
nificant, this rate of identification (0.60) appeared to be greater
than the 0.33 rate expected by chance. Thus, we switched to com¬

pletely opaque packets in study 2.

Study Design
Each subject underwent six weekly outpatient trials. Each trial

consisted of two tests: a 2-day test of withdrawal and adverse
effects (Monday and Tuesday) and then a 2-day test for caffeine
self-administration (Wednesday and Thursday).

The withdrawal and adverse effects test was a randomized,
double-blind, crossover comparing 1 day of ad libitum use of
coffee A (Monday) and 1 day of ad libitum use of coffee  (Tues¬
day). Coffees A and  were the decaffeinated and caffeinated
coffees described above. The order of coffees was randomized
across subjects and within subjects across trials. At the end of
each day, subjects completed a symptom checklist and some be¬
havioral tasks. "Withdrawal" effects were inferred if a behavioral
symptom was rated higher or if performance on a behavioral task
was worse on the decaffeinated coffee days than on the caffein¬
ated coffee days. "Adverse" effects were inferred if a symptom
was rated higher or performance worse on the caffeinated coffee
days than on the decaffeinated coffee days. The withdrawal/
adverse effects test also served to familiarize subjects with the two
coffees before the self-administration test.

The self-administration test consisted of giving subjects 2 days
(Wednesday and Thursday) of concurrent access to the same two
coffees (A and B) they had just received in the exposure period,
again in a double-blind manner. Subjects were instructed to self-
administer these two coffees ad libitum. Self-administration of
caffeine was inferred if the rate of self-administration of the caf¬
feinated coffee was greater than that of decaffeinated coffees.

Between the trials (Friday, Saturday, and Sunday), subjects
used their own coffees.

Initial Meeting
Subjects first read and signed a form stating the study was "to

test whether coffees of different strengths or with different caf¬
feine contents affect your liking of that coffee, how you feel, your

Coffee,
Subject/Age, y/Sex Cups/d* Smoker

Study 1
1/19/M 5.0 No

2/48/F 3.5 No

3/57/F 3.5 No

4/36/F 6.0 No

5/61 /F 7.0 No

6/50/F 5.5 No

7/37/F 8.5 No

8/25/F 7.0 Yes

9/47/F 5.0 No

10/35/F 7.0 Yes

Meant/41.5 ±13.5/9 F, 1 M 5.9 ±1.6 8 No, 2 yes
Study 2

11/44/M 5.5 No

12/30/F 7.0 Yes

13/38/F 3.0 No

14/26/F 3.5 Yes

15/28/F 8.5 Yes

16/51/F 4.0 No

17/22/F 2.5 No

18/38/F 2.5 No
19/45/F 6.0 Yes

20/35/F 3.5 Yes

21/57/F 5.5 No

22/28/F 6.0 No

Meant/37 ± 10/11 F, 1 M 4.8 ± 1.9 7 No, 5 yes
'Based on 2 days of self-monitoring before study.
tMean±SDortotal.

behavior, and your performance." Subjects then completed a

questionnaire on their demographics and coffee and caffeine in¬
take and completed a brief psychomotor computer task, the Digit
Symbol Substitution Task. In study 2, subjects also completed
a tremor task.26

Withdrawal and Adverse Effects Test
Subjects returned on a Sunday evening to hand in their self-

monitoring cards and to pick up coffee A for Monday. They were

given three cups with 8-oz marks to use with the coffees. Subjects
were instructed as follows: (1) Tomorrow do not use any coffee
(decaffeinated or caffeinated) other than what we give you. (2)
Do not use any other forms of caffeine (eg, tea or cola). (3) Use
the coffee ad libitum with the cup we have provided. (4) Record
the time you begin each coffee on the label on the packet. (5) Drink
the entire cup within 15 minutes. (6) Drink at least four cups of
coffee a day. (7) Do not change the amount of sugar or cream in
the coffee across cups or days. (8) Do not change your activity
level, diet, or rate of smoking. (9) Abstain from alcohol during
the day. (10) Return all used and unused packets of coffee at the
next session.

Subjects came back on Monday night, returned their coffees,
and completed the computer and tremor tasks as in the intro¬
ductory session. They also completed a 27-item symptom check¬
list in which putative symptoms of caffeine withdrawal and ad¬
verse effects were listed together in alphabetical order. In study
2, subjects completed the Profile ofMood States,27 a standardized
questionnaire sensitive to caffeine effects.28 Subjects picked up
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Fig 1.—Numberofcups ofcoffee self-administered during2-day tests for study 1. MPR indicates mean preference ratio across trials; S, subject;
closed bars, caffeinated coffee; open bars, decaffeinated coffee; asterisk, P<.001; and dagger, P<.05.

coffee  to use on Tuesday with the same instructions as for Mon¬
day. Coffee  was the converse of coffee A.

Subjects returned on Tuesday evening, returned their coffees,
and completed the self-report, computer, and tremor tasks as
before.

Self-administration Test
On Tuesday evening, subjects were given both coffees A and

 to use on Wednesday and Thursday. Subjects were given the
following additional instructions: (11) Coffees A and  are the
same as those you received on Monday and Tuesday. (12) Use
either coffee A or  as you wish. You may use one coffee ex¬

clusively or you may switch back and forth as often as you like.
(13) You must wait 60 minutes when you switch from one coffee
to another.

Subjects were required to drink four cups of coffee per day as
in the withdrawal and adverse effects test. They returned on

Thursday evening to turn in their coffees.

Data Analysis
Analyses were first conducted to determine if caffeine self-

administration, withdrawal, or adverse effects occurred within
a given subject and then whether the effects occurred across all
subjects. In the within-subject analyses, both a repeatability cri¬
terion (ie, consistency across trials) and a statistical criterion (ie,
tests of proportion or Mantel-Haenszel tests) were used to infer
positive results. Analyses were done separately for studies 1 and
2 to assess for replication across studies.

RESULTS
The results of studies 1 and 2 were similar and are presented

concurrently. Among the 22 subjects who completed at least
1 week, two (subjects 1 and 6) dropped out in the last week of
study 1, one (subject 7) in the next-to-last week of study 1, and
one (subject 22) in the 2nd week of study 2.

Self-administration
In study 1, several subjects consistently chose caffeinated cof¬

fee in preference to decaffeinated coffee (Fig 1). The repeatability
criterion was set at greater self-administration of caffeinated cof¬
fee than decaffeinated coffee on at least five of the six self-
administration tests. In study 1, three of the 10 subjects (subjects
1 through 3) met this criterion (subject 7 self-administered caf¬
feine on three of four occasions but then dropped out). In study
2, to save effort, any subject who did not self-administer more
caffeinated coffee than decaffeinated coffee on two trials was

dropped, as that subject could not pass our repeatability criterion.
In study 2, seven (subjects 11 through 17) of the 12 subjects self-
administered more caffeinated coffee than decaffeinated coffee
on at least five of the six trials (subject 22 self-administered caf¬
feine on one occasion but then dropped out) (Fig 2).

For the within-subjects statistical criterion, preference ratios
(PRs)29 were calculated for each self-administration test as the
proportion of coffee self-administrations that were of caffeinated
coffee. Thus, a PR of 0.5 would indicate equal self-administration
of decaffeinated and caffeinated coffees, and a PR of 1.0 would
indicate exclusive self-administration of caffeinated
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Fig 2.—Number ofcups ofcoffee self-administered during2-day tests for study2. MPR indicates mean preference ratio across trials; S, subject;
closed bars, caffeinated coffee; open bars, decaffeinated coffee; asterisk, P<.001; and dagger, P<.05.

coffees. Next, a mean PR (MPR) for each subject was calculated
by averaging the PRs across all trials.

All of the subjects in studies 1 and 2 who passed the repeat¬
ability criterion also had an MPR that was significantly greater
than the expected MPR of 0.5 (MPRs >0.63, P<.001, test of pro¬
portions (Fig 1). In addition, among those who did not meet the
repeatability criterion in study 1, one subject (subject 4) had an
MPR significantly greater than 0.5 (0.67;  = .01) and one (subject
5) had an MPR nonsignificantly greater than 0.5 (0.63;  =.07).

Self-monitored times of coffee self-administration during the
withdrawal and adverse effects test showed a bimodal distribu¬
tion, with 50% of the coffees self-administered between 6 AM and
10 AM. Caffeinated coffee was not self-administered earlier in the
day than decaffeinated coffee.

In study 1, after each exposure period but before the subse¬
quent test period, subjects reported which coffee they would
choose if forced to choose. This self-report was concordant with
subsequent choice behavior in the test period of 41 trials and
discordant on 14 trials.

The probability of caffeine self-administration (and of with¬
drawal effects and adverse effects) was similar whether the 1st
or 2nd day of the withdrawal and adverse effects period was a

day of decaffeinated coffee only or a day of caffeinated coffee
only.

Caffeine Withdrawal
For within-subject analyses of withdrawal, the repeatability

criterion described above (five of six tests) was used again. The

statistical criterion was a Mantel-Haenszel test, as the data were
ordinal and highly skewed (many zero scores) in a relatively small
sample.

Three subjects in study 1 (subjects 2,3, and 5) and four in study
2 (subjects 11,13,14, and 17) reliably reported headaches, drows¬
iness, and/or fatigue according to both the repeatability and sta¬
tistical criterion (Table 2). One additional subject (subject 4) in
study 1 and one (subject 12) in study 2 reliably reported with¬
drawal effects by one criterion but not the other.

Across subjects, drowsiness, fatigue, and headaches were re¬

ported significantly more on decaffeinated coffee days than on
caffeinated coffee days in both studies 1 and 2 ( 2>4.2, P<.05).

Anxiety, irritability, impatience, mood swings, nausea, and
restlessness were not significantly greater on decaffeinated days
in either study. Similarly, in study 2, in which the Profile of Mood
States was administered, subjects reported lower scores on the
vigor and higher scores on the fatigue scales ( 2>5.0, P< .025) but
not higher scores on the anger or confusion scales with decaf¬
feinated than caffeinated coffee.

Drowsiness, fatigue, and headaches occurred (ie, were greater
with decaffeinated coffee than with caffeinated coffee) in 38% to
41% of trials in study 1 and 32% to 39% in study 2. These symp¬
toms were rated as severe on a significant minority of trials, ie,
11% to 16% in study 1 and 6% to 19% in study 2.

On the psychomotor task, subjects made more errors with de¬
caffeinated coffee than caffeinated coffee (mean, 4.8±4.0 vs

2.5±2.1; F = 3.8, P= .05). The number of trials attempted and re¬

sponse rate did not differ between coffees.
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Two plus signs indicate passed both repeatability and within-subjects
statistical criteria (P<.05); one plus sign, passed only within-subjects
statistical criteria (P<.05); question mark, nonsignificant trend to pass
within-subjects statistical criteria (P<.10); and minus sign, did not pass
either repeatability or within-subjects statistical criteria (P<.05).

Adverse Effects of Caffeine
During the withdrawal and adverse effects testing, subjects

self-administered an average of 456 mg/d of caffeine in study 1
and 431 mg in study 2. Only one subject (subject 2) consistently
reported an adverse effect of caffeine (ie, treinulousness consis¬
tently greater on caffeinated coffee days than on decaffeinated
coffee days) across both the repeatability and within-subject sta¬
tistical criteria (Table 2). Four subjects in study 1 (subjects 1, 4,
5, and 7) and one in study 2 (subject 17) reliably reported an
adverse effect by one of the criteria.

Across subjects, tremulousness was reported significantly
more often on caffeinated coffee than on decaffeinated coffee
days in both studies 1 and 2 (P< .05). Anxiety, frequent urination,
muscle twitches, nausea, restlessness, stomachache, sweating,
talkativeness, and tinnitus were significantly greater on caffein¬
ated coffee days in one study and showed a similar nonsignificant
trend in the other study. Palpitations were of borderline signif¬
icance (P<.10) in both studies. Depression, diarrhea, dizziness,
impatience, irritability, and mood swings were not significant in
either study. On the Profile of Mood States taken in study 2,
subjects reported more anxiety ( 2 = 6.0,  =.02) but not more

depression with caffeinated than decaffeinated coffee. On the
tremor test in study 2, the number of contacts did not differ be¬
tween the coffees.

In both studies, adverse symptoms were of small magnitude
and prevalence (ie, <30%) and only rarely (<10%) were rated as
severe.

Prediction of Caffeine Self-administration, Withdrawal,
and Adverse Effects

Almost all of the subjects who reliably reported withdrawal
effects (subjects 2 through 5,11 through 13, and 17) were subjects
who reliably self-administered caffeine (Table 2). Across all tests,
the occurrence of headache prospectively predicted subsequent
caffeine self-administration in study 2 ( 2 = 4.4, P<.03). Asimilar
nonsignificant trend occurred in study 1. None of the other with¬
drawal symptoms prospectively predicted self-administration.
Adverse effects did not predict lesser or greater self-adminis¬
tration of caffeine.

Across both studies, the usual number of cups per day, usual
milligrams of caffeine per day, duration of coffee use, and num¬
ber of attempts to stop drinking coffee did not predict caffeine
self-administration, withdrawal, or adverse effects. Subjects who
drank more cups per day and consumed more caffeine (milli¬
grams per day) had marginally greater adverse effects (r=.30,
 =.09 for both).

Caffeine self-administration was similar between smokers
(three of 17) and nonsmokers (seven of 15) and occurred in many
of the women (eight of 20) and both of the men.

COMMENT
Caffeine Self-administration

The major finding of this study was that reliable caffeine
self-administration occurred in three coffee drinkers in
study 1 and seven coffee drinkers in study 2. Since these
subjects were tested repeatedly with independent tests
and passed both repeatability and statistical criteria, there
is little doubt that these 10 subjects self-administered our
coffees for the effects of caffeine.

This study differed from previous studies of caffeine
self-administration in three ways. First, the present study
used a multiple-choice concurrent-access procedure. We
believe that this procedure provided a more rigorous test
of caffeine self-administration than previous studies did
because, in contrast to self-administration studies in
which only one coffee was available,8"11 our concurrent-
access procedure required subjects to self-administer caf¬
feinated coffees in the presence of readily available de¬
caffeinated coffee. In addition, in contrast to single-choice
studies,11"13 our concurrent-access procedure required
subjects to choose repeatedly between self-administering
caffeinated or decaffeinated coffees during a 48-hour pe¬
riod, ie, caffeine had to control behavior across a number
of choice tests rather than a single choice test.

A second difference in our study was its ability to dem¬
onstrate reliable caffeine self-administration within a

given subject. In most previous studies, caffeine self-
administration was tested either only once9,10 or two to
three times8,11,13 within an individual. The one exception
was a study that reported that caffeine self-administration
occurred on at least eight of 10 choice tests in five sub¬
jects.12

A third difference between this study and previous
studies is the sample. Early studies of caffeine self-
administration used special populations, eg, very heavy
coffee drinkers with histories of drug abuse.8,11 The one

exception was a study that used subjects with a wide range
of caffeine intakes.1 The positive results of this previous
study plus our own suggest that special histories, such as

heavy coffee use or drug abuse, are not necessary for caf¬
feine self-administration.

Although we have argued that our procedure is rigor¬
ous, it differs in two respects from traditional procedures
to establish drug self-administration in nonhumans. First,
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we instructed subjects to self-administer at least four cups
of coffee per day during the 2-day test periods. This was
done to ensure a number of choices between caffeinated
and decaffeinated coffees. We have completed a follow-up
study in which caffeine self-administration occurred even
when subjects were not instructed to consume a certain
number of cups per day.30

Second, nonhuman studies of drug self-administration
usually require some behavior to produce drug self-
administration (eg, a certain number of lever presses). In
the present study, the response effort to self-administer
the coffees was minimal. Whether caffeine self-adminis¬
tration would occur in the face of significant response costs
will require further study. However, in a study in our lab¬
oratory, some coffee drinkers repeatedly made 1000 to
2500 lever pulls to obtain a 2-oz serving of caffeinated cof¬
fee (W.K.B., J.R.H., S.T.H., and R. J. DeGrandpre, MS,
and P. Rizzuto, unpublished data, 1990).

Thus far, we have emphasized the positive results of the
study, ie, that reliable caffeine self-administration oc¬
curred in 10 coffee drinkers. However, two other points
require comment. First, the other 11 coffee drinkers stated
that they drank coffee for the effects of caffeine yet did not
show reliable caffeine self-administration. Perhaps when
such factors as caffeine dose, fatigue, and performance
demands are manipulated, caffeine self-administration
would occur in these subjects. Second, our subjects had
histories of self-administering only caffeinated coffee, yet
several of them self-administered significant amounts of
decaffeinated coffee in the study (eg, subjects 4 and 9).
This result may have occurred because the nonpharma-
cologic sensory characteristics of coffee (eg, taste) are in¬
herently reinforcing or because these sensory cues have
become conditioned reinforcers by a long history of being
reliably paired with the pharmacologie effects of caffeine.

Caffeine Withdrawal
Headaches, drowsiness, and fatigue were reported

more frequently on decaffeinated coffee days than on caf¬
feinated coffee days during the withdrawal and adverse
effects period. We have labeled these "withdrawal" effects
due to substitution of decaffeinated coffee. Caffeine has
a half-life of 2 to 6 hours.1_3 At the time subjects completed
forms on the decaffeinated coffee days, most subjects had
been deprived of caffeine for 24 to 30 hours (or 4 to 12
half-lives); thus, it is reasonable to expect withdrawal ef¬
fects to have occurred.

On the other hand, demonstration of withdrawal effects
usually requires evidence that the effects are time limited,
differ from those seen in non-drug users, etc.31 The
present study lacks such evidence; however, several other
studies have provided such evidence for headache,
drowsiness, and fatigue as symptoms of caffeine with¬
drawal.3

Previous studies of caffeine withdrawal have not sys¬
tematically evaluated the magnitude or replicability of
withdrawal symptoms. Our results indicate that, in some
individuals, headache, drowsiness, and fatigue are very
reliable and sometimes severe withdrawal symptoms.

Withdrawal and Caffeine Self-administration
In the present study, the occurrence of headaches on

substitution of decaffeinated coffee prospectively pre¬
dicted subsequent caffeine self-administration. Drug
withdrawal has been posited to be a factor in human drug

self-administration across several drugs; however, the ex¬

perimental database for such a conclusion is surprisinglyscant.32 More recent work has focused on the positive re¬

inforcing of drugs.6
Previous data on the relationship ofwithdrawal and caf¬

feine self-administration have been contradictory. In one
study, caffeine self-administration occurred when caffeine
intake had been recently terminated (and subjects pre¬
sumably were in withdrawal) but not when caffeine had
been stopped for 10 days (and subjects were presumably
no longer in withdrawal).11 A second study of experimen¬
tally induced physical dependence on caffeine in humans
failed to replicate this finding.18

The association of headaches and caffeine self-
administration in the present study should not be over-

interpreted. For example, headaches do not appear to be
a necessary condition for caffeine self-administration, as
three subjects reliably self-administered caffeine but did
not reliably report headaches on substitution of decaffein¬
ated coffee (subjects 1, 15, and 16).

Adverse Effects of Caffeine
In the present study, several subjects who consumed

400 to 500 mg of caffeine during the withdrawal and ad¬
verse effects period reliably reported stomachache, sweat¬
ing, talkativeness, tinnitus, and tremulousness. Thus,
consistent with previous reviews,14 our data suggest that
adverse effects can occur at intakes equivalent to four 6-oz
cups of brewed coffee per day.

CONCLUSION
Our results indicate that some coffee drinkers exhibit

common signs of a drug dependence,5"7 ie, they self-
administer coffee for the effects of caffeine, have with¬
drawal symptoms on cessation of caffeine, and experience
adverse effects from caffeine intake. On the other hand,
neither the present study nor previous studies have dem¬
onstrated that coffee drinkers fulfill other DSM-III-R cri¬
teria for psychoactive substance dependence, eg, unsuc¬
cessful efforts to cut down or control caffeine use, use of
caffeine despite knowledge of having a problem caused by
the caffeine, or tolerance to the behavioral effects of caf¬
feine.

Whether caffeine use can be a form of a drug depen¬
dence will be a controversial topic. Hopefully, empiric data
as in the present and previous studies3,4 rather than a pri¬
ori beliefs will guide decisions on the presence, magni¬
tude, and significance of caffeine dependence.
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Institute on Drug Abuse, Bethesda, Md.
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the manuscript.
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